three most common causes of unintentional fatalities. The most common causes of injuries are animals, tractor and machinery accidents, and falls (Fleming, 2004a) . Thus, agriculture remains one of the most dangerous industries in Ohio and America.
Although the Occupational Safety and Health Administration (OSHA) is responsible for overseeing worker safety in America, most workers in the agricultural sector are not covered by OSHA regulations. The Farming Appropriations Rider is a federal regulation that provides a farming operation without a migrant labor camp and employing 10 or fewer employees is exempt from OSHA enforcement (Clark, 1992) . Thus, the majority of farms in America are not subject to OSHA inspections, and operations may not be maintained in compliance with OSHA standards. Furthermore, the. specific hazards to agricultural workers are unique. Nitrogen gases released from fermenting crops in silos can be fatal. Hydrogen sulfide, ammonia, methane, and carbon monoxide can be present in deadly amounts in manure storage structures. Machinery is designed for strength and durability, and retrofits to increase the safety of older machinery can be expensive and cost prohibitive. Livestock can be unpredictable and may cause serious injury and death.
This article details the establishment of an agriculturalhealth program as a new service of a community hospital and provides an in-depth overview of three components of this hospital based program.
OCCUPATIONAL HEALTH NURSES IN AGRICULTURAL COMMUNITIES PROGRAM

Background
The author was raised on a large general farm in central Ohio and married a dairy and crop fanner, and thus is . familiar with the dangers offarming. In 1988, during a meeting with her supervisor at the community hospital where she worked, the author lamented the tragedy of too many farmers who were injured and killed on the job. A close friend had been crushed to death by a combine header on his family farm. He was harvesting soybeans and for some reason went underneath the front of the combine. The supports gave way, and the 1,500 pound combine header fell on him. In addition, the author's own family members had suffered some traumatic injuries over the years. As the author reflected on these tragedies, she expressed the need for someone to use occupational health and research principles to help make American farms a safe and healthy place to work.
Program Inception
Approximately 2 years later, the author became aware of a grant program, the Occupational Health Nurses in Agricultural Communities (OHNAC) program, that provided a fulltime salary for an occupational nurse to conduct follow up contact with injured farmers and agricultural workers. Funded by the National Institute for Occupational Safety and Health (NIOSH), the program was organized as a case based surveillance research program in which nurses actively engaged the local agricultural community in prevention activities. In 10 states in which the grant program had already been implemented, many of the nurses were active participants in their local agricultural community as farmers, which gave them an almost instant credibility and allowed them to be more effective change agents. The author's supervisors at the local community hospital decided to complete a grant application for the central region of Ohio.
Although the community hospital was located in a rapidly urbanizing county, more than 50% of the land was still used for agriculture. The hospital service area also included neighboring rural counties (Ohio Department of Development, 2000) . The region included growing numbers of agricultural workers in landscape, horticulture, sod, Christmas tree, and vegetable farms. In addition, with the area's well known Little Brown Jug horse race and many new horse stables in the county, the need for agricultural health services was growing.
The hospital submitted an OHNAC grant proposal to the Ohio Department of Health. The proposal included a description for a fulltime agricultural health nurse position as well as a newly designed agricultural health program under the direction of the hospital. The original service area comprised the county in which the hospital was located, with a secondary service area of four contiguous counties. The proposal was approved, and the initial grant was awarded for a 5 year period from July 1991 to June 1996.
Program Design
The project was designed as case based surveillance of agricultural injuries. The definition of surveillance included identification, investigation, and intervention in individual cases. Case based surveillance was used because it is difficult to calculate a rate for rate based surveillance in agriculture. Identified cases such as tractor rollovers, children's injuries, animal injuries, grain engulfment, and other sentinel events were used to study agricultural risks. At the sponsoring hospital, individual 392 cases were identified through a screening process at patient registration. In the broader community and throughout the state, cases were identified through individual requests for assistance, referrals from health care providers and extension agents, and from newspaper and media reports of farm injuries.
After a potential case was identified, the occupational health nurse investigated the incident to determine factors contributing to the incident, the health status of the individual, and any needs for additional treatment or care. External causation codes were used to assign the most immediate external cause of injury to aid in data analysis. Follow up was critical to understanding causation.
After the data were analyzed, interventions were designed and delivered in the OHNAC service area to decrease future injury events. The goal of the OHNAC program was to reduce the incidence and burden of agriculturally related diseases, exposures, injuries, and fatalities. The program included: • A computerized database. The occupational health nurse was responsible for meeting with community groups to identify and prioritize needs, designing and delivering intervention programs tailored for specific audiences, disseminating public information about preventing agricultural injuries, and evaluating the interventions.
Program Expansion
When the first 5 years of funding ended, the initial OHNAC program ended. A second NIOSH project, Community Partners for Healthy Farming (CPHF) (NIOSH, 1997) was developed. A grant application resulted in half the amount of funding the OHNAC project had received. The CPHF project continued the surveillance activities as case identification only. Three nurses, including the author, worked with the Ohio Department of Health through NIOSH funding. Ohio was divided into three service areas to maximize efficiency and effectiveness while covering the entire state. Locally, this covered a 45% salary position for maintaining the computerized database that described these injury incidents. Later, when the CPHF funding ended, the author began serving requests from community organizations for agricultural health and safety programs throughout Ohio as there were no other agricultural health nurses serving the needs of the farmers in the state.
Because of the success of specific intervention projects, the number of requests for agricultural health and safety presentations, and the continuing occurrence of tragic injuries on farms, the sponsoring hospital chose to continue serving the agricultural community after federal funding ended. Farmers and agricultural employees have requested pesticide exposure evaluation, assistance with a pesticide drift occurrence, referrals for mental health needs, safety with various species of animals, information about Lyme disease, tetanus vaccinations, articles for local newsletters, and guidance on retrofitting older tractors with safety roll bars. The program has increased the hospital's response to the agricultural community and bolstered the interaction between the hospital, individual clients, and the community at large.
The analysis of OHNAC and CPHF data revealed the six most common injuries were amenable to first aid treatment. However, most injured individuals arrived at the hospital emergency department without receiving basic first aid at the scene. The agricultural work force was in distant locations, often in sparsely populated regions, and frequently worked alone. In addition, the fatality rate from rural trauma was twice that of urban trauma, so providing first aid supplies and training was essential to reduce the fatality rate. A grant requiring local matching funds was obtained from the Ohio Young Fanners to conduct cardiopulmonary resuscitation training, teach first aid, and support the Kids Safety Scenes program. The Kids Safety Scenes program was a locally developed project to educate children in the community about injury prevention and first aid response at the scene. First on the Scene (Murphy, 1989) courses were taught to help farm families respond to emergencies. In addition, a first aid kit for farm use was designed and piloted in five counties within a 2 year period.
INTERVENTION PROGRAMS
The overall goal of the agricultural health program was to reduce the incidence and burden of agriculturally related diseases and fatalities. To achieve this goal, a variety of intervention projects and promotions were created and implemented (see Sidebar), including: • Tetanus intervention project. • First aid kit promotion. • Kids Safety Scenes program.
Tetanus Intervention Project
Purpose. The tetanus project was designed to increase the number of current tetanus vaccinations among fanners, their family members, and employees who are at risk of acquiring tetanus from contaminated wounds. The impetus for mobilizing the project was a tetanus fatality that occurred during the second month of the program. A patient at the sponsoring hospital died because of tetanus from a small wound on the leg. In the investigation, the nurse discovered the patient had not received a basic series of tetanus immunizations, despite being treated for an open fracture of the ankle a few years earlier.
. Strategy. A multidisciplinary, multimedia campaign was designed to increase the number of individuals who received tetanus vaccinations. Nationwide at that time, 40% of adults older than age 60 had not received even the basic series of tetanus vaccinations (Fleming, 1993b) . Because the average age of Ohio fanners in 1992 was 53 (Economic Research Service, U.S. Department of Agriculture, 2(03), many farmers were at risk from inadequate immunization. In addition, the agricultural community comprised workers who had repeated contact with soil and animal wastes -both potential carriers of tetanus bacilli. The need for current tetanus immunizations was supported by the high injury rate that might further predispose farmers to the deadly disease. Furthermore, because of cost, farmers seldom seek medical treatment for minor wounds.
Educational articles were printed in local newspapers, agency newsletters, and the hospital's newsletter for physicians. Television news stories and radio interviews were completed.The son of the patient who had died from tetanus also offered personal testimony in various media outlets on the importance of current tetanus immunizations.
Immunizations were administered at the local community health clinic as well as at community functions such as Farm Bureau meetings and the county fair. The sponsoring hospital also administered vaccinations at a 1 day clinic. Funds to cover the cost of the vaccine were donated by the local medical society, thereby eliminating any financial barriers.
A nursing education seminar focusing on tetanus was provided for professional staff at the local hospital. A survey was used to evaluate the knowledge of staff members about tetanus as well as to determine their own and family members' immunization status. After attending the education program, many of the hospital staff members obtained tetanus immunizations through the office of the employee health coordinator.
Results. In each of the 5 years prior to the tetanus project, 50 adults received tetanus vaccinations from the local health department. In the first 12 months of the campaign, there was a 51% increase in the number of adults who received tetanus vaccinations from the same local health department (Fleming, 1993a) . The improvement was sustained for at least 5 years after the campaign began. During these 5 years, the number of individuals immunized each year by the same local health department ranged from 250 to 450. In addition, physicians reported an increase in tetanus immunizations administered to patients in their offices.
Implications. Although the incidence of tetanus is small, the outcome of the disease can be serious or even fatal. This project provided a method for easy and affordable access to immunization and can be replicated in other rural communities (Fleming, 1993a) . It is currently an expectation that medical care providers screen their adult patients for needed immunizations as "every contact with the health care system should be used to review and update vaccination status" (Singleton, 2000) .
First Aid Kit Promotion
Purpose. A second project to improve the health of the agricultural work force was the sale of first aid kits. The impetus for this project came from the Regional Agricultural Health and Safety Advisory Council president. During one of the Council's meetings, the president expressed the need for sturdy first aid kits designed specifically for farm use. The advisory council discussed the lack of first aid before the arrival of emergency medical services personnel at the scene or before an injured individual presented to the hospital's emergency department. Such kits could be crucial for farm workers who may be working alone in a remote location without a phone and are injured. First aid at the scene could potentially reduce the injury severity or even save the life of farm workers who sustain an injury. The most common farm injuries in the data at the sponsoring hospital are 394 fractures, sprains and strains, lacerations, contusions, puncture wounds, and foreign bodies in the eye.
Strategy. The Worker Protection Standard (WPS) (United States Environmental Protection Agency, 1993) was a new regulation at the time to reduce the risks of workers exposed to agricultural chemicals. Council members decided the first aid supplies should be combined with the decontamination supplies required by the WPS. Single use coveralls, soap, paper towels, and eyewash were included in the kit. In addition, the WPS required one gallon of water for handlers and three gallons of water for workers applying pesticides. Putting the WPS items with the first aid supplies encouraged farmers to stock first aid supplies while they were complying with the new regulation. It also encouraged them to put the first aid supplies at worksites because the WPS specified items had to be within one quarter mile of workers. Agricultural businesses donated funds so the kits could be sold at $3 below cost.
Results. Five hundred kits were sold throughout Ohio and in two Indiana counties. In a follow up mail questionnaire, 56% of the respondents identified this was the first time they had placed first aid supplies at their farm worksites. Of approximately two dozen reported injuries, only one injury required a trip to the emergency department (Fleming, 2004b) . Currently, first aid kits designed for farm use are sold by a variety of suppliers.
Implications. There is a continued need to disseminate first aid kits at farm worksites and train agricultural workers in first aid and CPR. Research is needed to clarify items that are most used and most important for agricultural first aid kits. Further research also could focus on how to further improve the access to emergency care in rural agricultural environments.
Kids Safety Scenes Program
Purpose. The Kids Safety Scenes program is a farm safety day camp that began simultaneously with the development of the hospital's Agricultural Health Department in 1991. An eighth grader who was not from a farm died during a school field trip to a grain farm. The author was in the classroom the day after the child's death and learned even farm children did not recognize the danger of flowing grain. This reinforced the importance of agricultural health and safety as a community issue, not just as a concern for farmers.
Strategy. A committee of local health care providers decided children should be educated about the risk of grain engulfment. This idea was expanded to include a multitude of farm related dangers, and the Kids Safety Scenes idea was born. The general term Kids Safety Scenes was used to encourage children from all of the region's communities to participate.
Simultaneously, the countywide health and safety curriculum committee was revising the public school health and safety curriculum. The committee included specific objectives about agricultural health and safety issues in the revised curriculum. Some of these objectives were then used .in the design of Kids Safety Scenes program.
The Kids Safety Scenes program was developed as an annual 1 day event for children. Each year, all of the county's fifth graders (approximately 800 to 1,000) are invited. The children rotate through multiple sites to participate in the learning exercises, and community experts from various agencies present a variety of topics at short interactive stations. In this manner, the children are actively engaged in learning about farm safety and first aid.
Initial challenges to establishing the program included things such as arranging for lunch and providing drinking water and toilet facilities at the outdoor location. Over the years, the program has received funding from a variety of sources to address these needs. Each year, county commissioners, local Farm Bureau members, ham radio operators, and various agency volunteers provide resources and time to assist with the program.
Results. During the program evaluation process, teachers routinely rate this program as an excellent learning experience for students, who look forward to the day. Pretest and posttest evaluations are used to measure knowledge gained, and station content has been improved as a result of these evaluations.
Implications. Further research is needed to evaluate the retention of the knowledge gained and the application of the skills in real life situations. The educational materials must be constantly evaluated and improvements made based on research focusing on exposures contributing to children's injuries.
DISCUSSION
Many other prevention initiatives have been implemented to reduce the occurrence or improve the outcome of agriculturally related diseases and injuries. The Regional Agricultural Safety and Health Council was formed as a board for the program. This encouraged collaborative partnerships, which resulted in the success of the interventions. The council regularly reviewed the computerized database of injuries and designed prevention initiatives to address the specific circumstances that resulted in injury.
The programs described in-depth are intended to stimulate thought on how other occupational health nurses might address local needs for agricultural health and safety programming. For example, one program entitled "Tractor Rollover: What's Up?" brought researchers directly to the farm audience to prevent tractor rollover fatalities. Another program on back safety for farmers was designed by physical therapists after they visited a farm.
Newspaper articles on various subjects appeared in
Farmweek and Ohio's Country Journal to reach a wider audience. Emergency responders in rural communities were taught proper rescue techniques for agricultural equipment, exposures, and structures. Physicians, nurses, and other health care providers were trained to identify and treat agriculturally related diseases and injuries. Safety and health information is included in the pesticide recertification courses that farmers are required to complete because of their application of agricultural chemicals.
A new committee for Agricultural Producers and Industries was established with the state Bureau of Workers' Compensation (BWC). The BWC currently includes an annual 1 day safety program for agricultural workers SEPTEMBER 2004, VOL. 52, NO.9 at the nation's largest regional safety conference of this type.
IMPLICATIONS FOR OCCUPATIONAL HEALTH NURSES
Because an occupational health nurse presented her . vision to the administration at her hospital, the unmet need for agricultural health and safety in the region was recognized, and federal funding was obtained through a grant to launch a new program that used local evidence based research findings, which area farmers and agricultural organizations could quickly translate and apply. The nurse incorporated her knowledge of farming and local culture to develop a community base of support for the new agricultural health and safety initiative sponsored through the community hospital. In tum, the hospital realized the programs were not only valued by the community, but also served as good public relations for the hospital and also generated new revenue.
Agricultural nursing is a newly evolving career choice. These nurses assess individual clients, farms, and agribusinesses to identify specific health and safety issues. The Figure illustrates a farm visit to develop health and safety hazard abatement plans. Problems are identified or diagnosed, and a plan is then developed. New community health approaches use community and public health principles. These nurses provide care in rural and agricultural communities by applying occupational health principles. Following the nursing process, the plan is implemented and evaluated.
Agricultural nurses use growth and development principles from across the life span. They use knowledge of animal husbandry, crop science, fertilization, and biotechnology in working with this population. Knowledge of the community, its values, and the local emergency response systems are critical to designing effective interventions. Knowledge of geography, map skills, and expertise with technology for distance learning are also useful. Public health surveillance principles and occupational health functions also are essential to the role.
A study of agricultural health nurses identified 39 job functions based on the importance of the job function and the frequency with which it was performed (Lund-
IN SUMMARY
2 Nurses who are a member of the farming audience can be effective agents of change because they know the audience in a personal way.
CONCLUSION
An agricultural health program can make a critical difference both locally and statewide. In the interactions with Ohio's rural residents, the program described in this
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article provides an essential service for agricultural health and safety. Farmers have requested medical evaluation and technical information about risks related to agricultural work, and many have called to say they put roll bars on their tractors. The agricultural health program offers rural communities and occupational health nurses the opportunity to improve the rural quality of life and to save lives as they care for agricultural communities across America.
